Abstract-The analysis of civil aviation's passenger turnover is of great significance to civil aviation department. According to the data of civil aviation's passenger turnover in the last 12 years, using the X11 method, the long-term trend was separated, and the results showed that the civil aviation's passenger turnover was linearly increasing and there was a seasonal effect of one year cycle. Using the difference method to eliminate the influence of long-term trend and seasonal effect, ARIMA model was proposed to fit the development of the sequence. Taking the data from January to September in 2017 as the test sample, the model predicted the data very precisely.
INTRODUCTION
Under the influence of the new normal economic, China's civil aviation has stepped into a more rational and steady development path. Data from China Civil Aviation Administration shows that during the 12th FYP period, CAAC delivered a total of 1.8 billion passengers safely. Civil aviation's passenger turnover in the integrated transport system has reached 22.8%.Traveling by air has become one of the popular modes of transportation [1] .Under this background, correct analysis of civil aviation's passenger turnover is of great significance for the operation management of airport, the reform of charging mechanism and other related work. Hongyao QIN, Yong TANG, Dan HU, Yan FANG, Xiaoqiang LI implied that there are significant correlations between public festivals and seasonal indexes of civil aviation's passenger turnover [2] .Ting PENG, yaping ZHANG,, Siqi HAO, Chuanyun FU pointed out that when proposing a forecasting model of passenger flow suitable for newly constructed airports and improving the forecast accuracy of the traditional models, it should not only analyze the influences of social economy on passenger throughput of civil aviation, but also consider the factors, such as the structure of aviation network etc [3] .Jianguo KONG and Xiao LI based on the wavelet analysis theory to predict the amount of civil passenger, but the selection of the wavelet base increases the complexity of the problem [4] .Jing GUAN introduced a grey Markov model to predict the amount of passengers handled at airports in order to make forecasts more accurate and reliable, but the division of states has a strong subjectivity [5] . Qian ZHU and Jinghong LI combined the function of wavelet analysis and neural network to establish the prediction model, but the difficulty in selecting variables to a certain extent, affect the practicality of the model [6] [7] .Based on the characteristics of gray forecasting and support vector machine, Jing GUAN proposed a gray support vector model which combined the two forecasting methods. However, the choice of model parameters for SVM has a greater impact on the accuracy of the prediction results [8] .There are also some combined models to predict the volume of civil aviation's passenger, but there is no uniform standard for the selection of the combination weight [9] [10] . Lihua CHEN set up a database using SPSS software to predict quantitatively some economic indexes such as the quantity of all the passengers, but did not consider the seasonal impact on the volume of civil aviation's passenger [11] .Moreover, the above studies mainly focus on the volume of civil aviation's passenger, the research on the civil aviation's passenger turnover is relatively few.
The rapid development of time series theory in recent years has provided a brand new way for people to analyze and study various problems in the fields of natural sciences and social sciences. The X11 method was a time-based factorization process based on computer automatic calculations commissioned by the National Bureau of Census after World War II. Unfortunately,the conclusion that using X11 theory to analyze civil aviation's passenger turnover is seldom seen. This paper attempts to use X11-ARIMA model to analyze the trend of civil aviation's passenger turnover, and uses the data from January to September in 2017 as the sample to test the accuracy of the model.
II. MATERIALS AND METHOD

A. Data Material
From the website of the National Bureau of Statistics, we collected the monthly data on civil aviation's passenger turnover from January in 2005 to September in 2017.
B. Research Methods 1) X11 model
The X11 model assumes that the time series consists of four elements: long-term trends, seasonal variations, cyclical fluctuations, and random fluctuations. The following three moving average methods are used in the X11 program to achieve accurate decomposition of various sequences: simple center moving average, Henderson weighted moving average, Musgrave asymmetric moving average.
2) ARIMA model
Assuming that t x is the t-th observation of a time series, the model ( , , ) ARIMA p d q is:
The t here represents time, B stands for delay operator, then
represents the regression polynomial, The multiple seasonal model of order
The S here represents the seasonal cycle, then 
III. EMPIRICAL ANALAYSIS
A. Long-Term Trend Analysis
We select the data of civil aviation's passenger turnover from January in 2005 to December in 2016, in order to show the trend of changes in the sequence, draw the timing diagram, as shown in figure 2.
FIGURE II. ORIGINAL SEQUENCE DIAGRAM
From the sequence diagram as a whole we can see the linear increasing trend, seasonal effect for one year period and the influence of random fluctuations, using X11 method to decompose the long-term trend, and draw the long-term trend chart, as shown in Figure 3 .
FIGURE III. LONG-TERM TREND CHART
From the long-term trend chart, it can be clearly seen that the civil aviation's passenger turnover has shown a linear growth trend in the past 12 years. The reason is that the main factor affecting the civil aviation's passenger turnover has been growing rapidly in recent years, such as GDP. Under this influence, civil aviation's passenger turnover has been growing rapidly.
B. Seasonal Effect Analysis
According to the timing chart, it is found that the civil aviation's passenger turnover from 2005 to 2016 has a seasonal effect of one year. Assuming that there is no seasonal effect, the civil aviation's passenger turnover should fluctuate around a certain average value. The existence of seasonal effect makes passenger turnover take a year as a cycle, showing similar characteristics in the same months of different years. In order to obtain quantitative seasonal information, the seasonal effect was separated by X11 method and the average seasonal index of each month was calculated by the simple average method, as shown in table 1. As can be seen, the seasonal indies of July and August are larger than the other months, the reason is that the summer holidays in July and August, which are the peak season for airlines. Followed by October, because on the National Day, people go out to travel, then forming the peak season. The seasonal indies of September and April near 100, because in September, all over the country has beautiful scenery, so a tourist season. The traditional Qingming Festival in April coincides with the spring season, so it is suitable for outbound travel in April. Coupled with the low discount sales of air tickets, it also increases civil aviation's passenger turnover. The lower is in December, affected by the Spring Festival, people generally go home, so it is relatively off-season. This is consistent with Hongyao QIN's findings, as in [2] .
C. ARIMA Model Analysis 1) Stability test
Since the sequence has a very clear linear increasing trend and the seasonal effect of one year cycle, we eliminate the linear trend by first order difference, then make a 12-step difference to eliminate the seasonal effect. The sequence after differences is recorded as t y , and the stability test is carried out. The test results are shown in table 2, where P-value is far less than the critical value of 0.05. Therefore, the differential sequence is stable. 
2) White noise test
The white noise test of the sequence after the differences is shown in table 3. P-Value is far less than the critical value of 0.05, so the sequence is stable and is not a white noise sequence, there is a certain degree of relationship between the sequence, which need to establish a model to fit the changing trend of this sequence.
3) Model establishment
The order of the model is determined according to the characteristics of the autocorrelation coefficient and the partial autocorrelation coefficient of the post-differential sequence t y . Autocorrelation coefficient and partial autocorrelation coefficient are shown in table 4: In order to display the effect of the model fitting more intuitively, the fitting value and the observation value are drawn in figure 4 , where the curve represents the fitting value and the asterisk represents the observation. It can be intuitively seen from the figure that the model fits well with the data. 
4) Model prediction
According to (4), the civil aviation's passenger turnover from January to December in 2017 is predicted. The data from January to September are taken as the test samples. The test results are shown in table 7. The value of MAPE is 
IV. CONCLUSION
According to the changing tendency of civil aviation's passenger turnover, we separate the long-term trend by X11 method. The result shows that civil aviation's passenger turnover tends to increase linearly. The reason is that the main factor affecting the civil aviation's passenger turnover has been growing rapidly in recent years, such as GDP. In this environment, civil aviation's passenger turnover has been growing rapidly. Using the difference method to eliminate the effects of long-term trends and seasonal effects, after repeated attempts, we use 12 (0,1,1) (1,1, 0) ARMA × model to fit the development of the sequence and forecast civil aviation's passenger turnover from January to December in 2017. The predicted value from January to September show that the model predicts the data very accurately, which can provide reference for the planning and construction of civil aviation departments.
